Over the past decades, cardiac rehabilitation has had a spectacular evolution, from the mere monitoring of the patients' return to physical activity to a multidisciplinary approach focused on patient education, individualized physical exercise, changes in cardiovascular risk factors and, not least, an improvement in patient quality of life. Heart failure represents an important public health problem, and the association of this disease with diabetes mellitus significantly reduces prognosis in these patients, the two disorders potentiating each other. Recent data demonstrate a significant benefit of cardiac rehabilitation in patients with diabetes mellitus and heart failure, with important effects in reducing mortality, increasing exercise capacity and improving symptoms. Unfortunately, cardiac rehabilitation is generally underused, most probably due to the lack of awareness and low adherence of patients, as well as due to insufficiently developed programs at national level.
Heart failure is an important public health problem both at national and international level, affecting 1-2% of the adult population worldwide, with a greater predisposition of elderly subjects because of the multiple associated comorbidities [1] . This represents the possible final evolution of any cardiac disease which, despite complex treatments, frequently affects patient quality of life in a significant manner and results in very high mortality rates. The majority of patients with heart failure have multiple cardiovascular risk factors. A special category of patients is represented by those with heart failure and diabetes mellitus [2, 3] . Type 2 diabetes mellitus most often coexists with other risk factors such as hypertension, dyslipidemia, smoking, obesity, which are determinant factors of atherosclerosis, ischemic heart disease and left ventricular dysfunction. At the same time, it is known that diabetes may also cause heart failure independently of coronary disease, through diabetic cardiomyopathy [4] . Epidemiological studies show that the incidence of heart failure is 2.5 times higher in the diabetic population compared to non-diabetic subjects, and approximately 40% of heart failure patients with low ejection fraction are diabetic [5] . Thus, diabetes mellitus is one of the most frequent comorbidities found in patients with heart failure, and these figures continuously increase with the aging of the population [3] . The evolution and prognosis of diabetic patients with heart failure are more unfavorable than in those without this comorbidity. Also, mortality in these patients remains high even if new therapies have improved this percentage over the past years [5] . Thus, it was demonstrated that 5-year survival is 50% and 10-year survival is 10% after the diagnosis of heart failure [7] . This is why, in addition to drug therapy indicated by guidelines, an essential role in their long-term approach is played by cardiovascular rehabilitation programs. The aim of this article was to perform an analysis of the literature data assessing cardiac rehabilitation in diabetic patients with heart failure, and to highlight indications, benefits and the most common problems encountered in this process. In general, cardiac rehabilitation is divided into three phases, all being aimed at an optimal recovery of the patient and at the prevention of subsequent cardiovascular events. Phase 1 (inpatient phase) is initiated during hospitalization, and consists of the patient's progressive mobilization for the performance of usual activities. This phase also involves counseling on the etiology, treatment, risk factors of the disease, as well as the subsequent follow-up plan. Phase 2 involves an outpatient supervised rehabilitation program for a period of 3-6 months, consisting of physical exercise, further approach of risk factors, and pharmacological and nonpharmacological secondary prevention measures. Phase 3 of rehabilitation is represented by physical exercise performed at home, monitoring of risk factors, and application of lifestyle changing measures. It is indicated throughout life [8, 9] . Cardiac rehabilitation in patients with heart failure has certain particularities. This category of patients have a significantly reduced exercise capacity, which may result in a decrease of daily activities and consequently, an impairment of quality of life. Cardiac rehabilitation seems to be a good solution to improve quality of life and ameliorate the prognosis of patients suffering from heart failure [10] .
Cardiac rehabilitation in patients with heart failure and diabetes mellitus
Until the past few years, physical restrictions were imposed in the case of heart failure patients, the indications for cardiac rehabilitation in this category of patients being quite recent and limited to patients with stable compensated heart failure, NYHA II and III, without significant cardiac arrhythmias [11] . The trial Heart Failure-A Controlled Trial Investigating Outcomes of Exercise Training (HF-ACTION), published in 2015, aimed to evaluate the safety and efficacy of physical training in patients with NYHA II-IV heart failure, under optimal treatment. It was demonstrated that exercise training is safe in this category of patients and leads to a moderate reduction of cardiovascular events [12] . A Cochrane analysis of 33 trials including patients with NYHA II and III heart failure showed an improvement of the hospitalization rate and exercisebased cardiac rehabilitation independently of the type of rehabilitation program, as well as a reduction of the mortality rate in these patients at a follow-up of >1 year [13] . Another study that analyzed the prognosis of heart failure patients included in cardiac rehabilitation programs demonstrated that a 5% improvement of predicted fitness led to a 10% decrease in the risk of hospitalization and all-cause mortality [14] . Cardiac rehabilitation in diabetic patients has certain particularities. Diabetic patients present, in addition to cardiac impairment, peripheral and autonomic dysfunction, which contributes to the diminution of exercise capacity and tolerance. These problems seem to be more significant in insulin-dependent patients. Furthermore, it was demonstrated that diabetic patients with heart failure are less compliant with the rehabilitation program and have a higher risk of hospitalization [15] . It was also demonstrated that this category of patients have a more limited response to physical exercise compared to non-diabetic patients, independently of the adherence to the rehabilitation program. This is why a complex approach, focused on a strict diet, compliance with the rehabilitation program and adherence to treatment, is extremely important in this category of patients [16, 17] . The contraindications of cardiac rehabilitation are limited to the physical exercise part of the program, all the other measures being indicated for all patients, without restriction. These include patients with unstable angina, decompensated heart failure, ventricular arrhythmias, pulmonary hypertension, with values higher than 60 mmHg, intracardiac thrombi, recent thrombophlebitis with or without thromboembolism, severe obstructive cardiomyopathy, tight aortic stenosis, inflammatory or infectious diseases, and musculoskeletal diseases which prevent performing physical exercise [18] . The benefits of cardiac rehabilitation are the result of all the program components. Thus, about half of the benefit on mortality is due to the reduction of risk factors, of which the most important is smoking. Another important benefit is the improvement of exercise tolerance by a 33% increase of tolerated metabolic equivalents and a 16% increase of maximum oxygen consumption. The quality of life of these patients is also improved by a reduction of symptoms, a diminution of stress and depression [19, 20] . A meta-analysis including 9 randomized trials confirmed a 35% reduction of mortality in this category of patients [13] . A large randomized trial, ACTION HF, which included 2331 patients, demonstrated a 15% decrease of all-cause mortality, cardiovascular mortality and hospitalization for heart failure after a rehabilitation program followed up over 2.5 years. It should be mentioned that positive results were not obtained on initial analysis, but only after adjustment for prognostic criteria [12] . In diabetic patients, studies demonstrate benefits through a delay in cardiovascular manifestations, an increase of exercise capacity and a reduction in the number of hospitalizations. Also, in patients at high risk for the development of diabetes, physical exercise reduces this risk by 25-50% [17] . The most important mechanisms involved are an increase of insulin sensitivity, a decrease of blood pressure, a reduction of visceral adiposity, an improvement of endothelial function, a diminution of vascular stiffness and systemic inflammation [17] . In conclusion, the cardiac rehabilitation of diabetic patients with heart failure is a real challenge for both doctors and patients, provides significant benefits demonstrated by recent studies, and should be implemented as often as possible.
